Abstract Data were gathered on demographic, forest-related and geographic parameters to understand the pattern of forest cover change in the Indian subcontinent and discern any underlying factors contributing to forest cover change. Observations indicated that the marginal worker force in many states influences the forest cover change. The states with a lower percentage of forest cover to their geographical area undertook large-scale plantation activity to enhance the forest cover in the state. Incidentally, these states also had a higher proportion of marginal worker population to their total population. However, the states with high proportion of forest area had a lower proportion of marginal worker population, indicating there is a relation between the proportion of marginal workers in the population to the proportion of forest cover in the state. Thus, a proportion of population that is mostly dependent on the forest for its livelihood in some part of the year becomes unemployed if forests are denuded. Concludes that the forest in a given locality enhances employment opportunity for the local people for their livelihood sustenance. Therefore the policy initiatives should look into employment generation opportunity, apart from enhancing forest cover and regeneration of these forests.
Introduction
Several attempts have been made to explain the causative pattern of tropical deforestation (Tucker and Richards, 1983; Allen and Barnes, 1985; Walker, 1987; Richards and Tucker, 1988; Bawa and Dayanandan, 1997; Murali and Hegde, 1997; Mather and Needle, 2000; Geist and Lambin, 2001) . Several groups of people from different disciplines such as sociologists, economists, ecologists and geographers are addressing tropical deforestation for more than one reason. Tropical deforestation assumes importance because of climate change, natural resource conservation and livelihood concerns. Thus the patterns of deforestation encompass the boundaries of social, economical, political and ecological aspects of the country. Further, it is shown that causation could also be due to international conventions and trade (Murali and Hegde, 1997) .
While attempting to identify the driving forces of deforestation, two groups emerge: one group that is looking for a single but most prominent factor that drives deforestation, and the second that believes a set of complex factors influence deforestation. For example shifting cultivation (Ranjan and Upadhyay, 1999) and population growth (Allen and Barnes, 1985; Ehrhardt-Martnez, 1998) have been argued as primary causes of deforestation. Alternatively, correlative factors and causative variables are argued to be many and varied, revealing no specific global pattern (Bawa and Dayanandan, 1997, Murali and Hegde, 1997; Mather et al., 1998) . In a recent report, covering over 70 countries, Geist and Lambin (2001) indicate that the pattern of deforestation is different in different continents where agriculture, development, technology and policy influence it.
In the Indian context no specific attempt has been made to understand the causes of deforestation except some overviews (Dayal and Shah, 1993; Lal, 1990 ). There exists a large body of literature on the demographic changes, forest cover changes and geological patterns over the country documented from various state agencies such as Forest Survey of India, Geological Survey of India and Census of India. In this paper an attempt is made to understand the change in forest cover due to change in population growth and various other sociological parameters. India, a country of varied cultural, ecological and agro-climatic zones, will pose difficulty in making any generalizations to this effect, though some parameters may emerge as prominent ones in driving deforestation. However, the attempt made here may lead to some introspection or lead to more studies understanding the patterns of deforestation in an organized way.
Source of data and analytical process
The data were collected from various sources. Data on forest cover change in different states were collected from the Forest Survey of India (1999) Data on demographic factors such as total population, rural population, population for villages with forests, population density, population of marginal[1] and non-workers were procured from Census of India (2002). Similarly, data on total geographical area, area of plantation, area under reserve forest, forest cover and change in forest cover were procured from Forest Survey of India (1999). Using these data, annual forest cover change, plantation area, percentage of forest area to total geographical area, percentage of reserved forest area to total forest area, villages with forest to the total villages in the state, proportion of marginal workers to total rural population, proportion of non-workers to total population were also computed. Using these demographic and geographical variables for each state, Spearman's rank correlations, as given by Zar (1984) , were computed to understand the relation, if any exists, between these parameters. Using these parameters, a cluster analysis was computed, using Statistica (Edition 99, version 5.5), to form clusters of different states with different deforestation rates, if any. Based on the statistical significance of the parameters observed, the states were categorized as decreasing forest cover, no changes in forest cover and enhanced forest cover. The names of different states in different categories are given in Table I (Table II) . The notable correlations (Table III) found among the variables include the negative correlation of proportion of forest in the state to proportion of area under plantations, positive correlation between proportion of marginal and non-workers with area under plantations, negative and significant correlation of marginal workers with proportion of forest area, positive correlation of proportion of marginal workers with forest cover change. Thus there emerges a trend where the marginal workers, the area under plantation and proportion of forest area in the state have strong correlations with each other. Furthermore, there is a strong negative correlation between proportion of area under forest and marginal workers, indicating that the marginal workers are in a lower proportion in states that have higher proportion of forests. The states that undertook a higher proportion of area under plantation to their forest have positive and significant correlation with proportion marginal workers in the state, indicating the work force is used to undertaking plantations. Further, there is a positive correlation between the proportion of marginal workers in the state to the total population and forest cover change. These trends indicate that positive forest cover change through plantations has been effected primarily because of the marginal workforce available for afforestation programmes.
Discussion
Marginal worker population seems to influence the forest cover in Indian provinces. Marginal workers, consisting mostly of women, also indicate that women workers can influence significantly the forest cover change. The government policies to enhance forest cover and to enhance area under plantations seem to look at the work force available for undertaking such plantations, particularly part time women workers. The data suggest that states with a lower proportion of marginal workers have a higher proportion of forest to their geographical area, indicating most people in forested areas are gainfully employed and therefore there are less marginal workers in those states. On the other hand, migration of workers, may be of agricultural labourers, is low in these states during the non-agricultural season due to their dependency on the forests. Similarly, there is an emerging pattern that a higher proportion of plantation area in a lower proportion of forested states indicates that these migrating labourers were effectively used in plantation work. Thus such states enhanced their area forest cover through plantation forestry. It can thus be concluded that there is strong link between the worker migration, forest cover change and the plantation forestry in different states in India. These plantations enhancing the forest cover or tree cover in the region are primarily from the planting activity and not through enhancing the natural forest cover. The participatory forestry policy emphasizes enhancing the forest cover through plantation and perhaps is a major and significant move to achieve the goal of bringing 33 per cent of area under forest cover. However, due importance should also be given to enhancing the natural forests. On the one hand, the natural forest cover is decreasing due to large dependency of people dwelling around the forests and those living beyond it, and on the other, efforts are made to enhance the forest cover through plantation forestry to cater to local needs of the people. The effort should be to enhance both natural forest cover and plantation forest cover so as to cater to the needs of the community and to maintain the natural evolutionary process. The current analysis strongly suggests that employment on the forest has tremendous influence on the forest change in many states. For instance, the beedi leaf collection alone has employment opportunity of 7.5 million people in just two to three months of the year and another 3 million throughout the year (Patnaik, 2002) . Similarly, Khare (1989) estimates 1,622.8 million person days of employment generated by non-wood forest products in India. Therefore, these collections, apart from firewood collection, can have a negative influence on forest cover over the years to come. Thus a plan to wean away the dependency of forests and to enhance the resource base outside these natural forests would help maintain the forest cover and the evolutionary potential of the species as well. With a view to enhancing forest regeneration and rural income, the government has initiated Joint Forest Management in the country. This initiative could be broadened to address various local issues concerning the overall development of villages, which in turn may enhance the forest cover change along with enhancing native species regeneration (Murali et al., 2002) .
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